PPLICATION PUBLISHED UNDER THE PATeI^^OOPERATION TREATY (PCT) 



CORRECTED VERSION 



(19) World Intellectual Property Organization ^ ^jp^^ ...... 

International Bureau Q^TUm^ llllll 




(43) International Publication Date (10) International Publication Number 

25 November 1999 (25,11.1999) p^J WO 99/59572 Al 



(51) Injernat^^^^ Patent Classification^: A61K 31/195, (81) Designated States (national): AE, AL, AU, BA. BB BG 
^^^^^ BR, CA, CN, CU, CZ, EE, GD, GE, HR, HU, ID, IL, In! 

IS, JP, KP, KR, LC, LK, LR, LT, LV, MG, MK, MN, MX, 

(21) International Application Number: PCT/US99/10186 NO, NZ, PL, RO, SG, SI, SK, SL, TR, TT, UA, US, UZ, 

VN.mZA. 

(22) International FiUng Date: 10 May 1999 (10.05.1999) 

(84) Designated States (regional): ARIPO patent (GH, GM, 

(25) Filing Language: Enoiich ^ Eurasian patent (AM, 

AZ, BY, KG. KZ, MD, RU, TJ, TM), European patent (AT, 
nA\ I ™' ES, H, FR, GB, GR, IE, IT, LU, MC. 

(26) Publ.cat.on Language: English NL, PT, SE), OAPI patent (BF, BJ, CF, cb, Cm] GA, 

GN, GW, ML. MR. NE, SN, TD, TG). 

(30) Priority Data: 

10/133112 15 May 1998 (15.05.1998) JP Published: 

— With international search report 

(71) Applicant ffbr all designated States except US): 

WARNER-LAMBERT COMPANY [US/US]; 201 (48) Date of publication of this corrected version: 

Tkbo. Road. Moms Hams. NJ 07950 (US). 21 December 2000 

!?2 I"""!"";* „o (15) Information about Correction: 

^^liSStf'vut^-- ^liA*""* seePCTGazetceNo. 51/2000of 21 December 2000. Sec- 

[JP/JPJ, 34-8-302, Matsuka, Hachioji-shi, T<^o 192-0362 tion n • 

(JP). 

nA\ A«.„»o. i>vA» * J — ^, ^<»''»o-'etter codes and other <d>breviations. refer to the "Guid- 

if. T ,L t!"^"^'^'' "^^'-^^ Company, once Notes on Codes cmdAbbKviatiom'oppeari,^ at the begin- 

201 Tabor Road, Moms Plains, NJ 07950 etal. (US). rung qfeach regular issue of the PCT 



OS 



o 

(57) Abstract: TTie ptesent invention providoi a suibilized solid composition containing a 4-amino-3.siibstimted-butanoic add 



wo 99/59572 




PCT/US99/I0186 



- 1 - 



GAMMA-AMINOBUTYRIC ACID DERIVATIVES CONTAINING, SOLID COMPOSITIONS AND 

PROCESS FOR PREPARING THE SAME 

FIELD OF THE INVENTION 
This invention relates to a stabilized solid 
composition comprising a 4-2unino-3-substitureci-butanoic acid 
derivative and a process for the preparation cf the same. 

Also, this invention relates to a solid 
pharmaceutical preparation of the 4-amino-3*sub5tituted~ 
butanoic acid derivative comprising the stabilize solid 
composition and a process for the preparation of the same- 

More particularly, the invention is concerned with 
a stabilized solid pharmaceutical preparation of the 4- 
amino- 3-substituted-butanoic acid derivative, including 
gabapentin, pregabalin, baclofen, 3-aminoriethyi-4- 
cyclohexyl -butanoic acid, 3-aminomethyl-£-cyciohexyl 
pentanoic acid, 3-aminomethyl-4-phenyl-butanoic acid or 3- 
aminomeChyl-5-'phenyl-pentanoic acid, in the dosage forms of 
tablets, powders, granules and capsules, as well as a process 
for the preparation of the same. 

BACKGROUND OF THE INVENTION 
i- (Aminomethyl) cyclohexaneacetic acid, one of the 
4-amxno-3-substituted-butanoic acid derivatives, having the 
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greatly increased utility of gabapentin as ihe therapeutic 
agents for those diseases or disorders or conditions as 
recited above, in addition to cerebral diseases such as 
epilepsy and the like. 

As stated above, gabapentin is a very effective 
drug for cerebral diseases such as epilepsy and the like, 
and it has an extremely low toxicity. However, in order to 
maintain the effect as expected^ it has been administered to 
adults usually at a single daily dose of 900 - 1800 mg or in 
some cases a daily dose of up to 2400 mg in three divided 
doses. ThuSf a single dose will be in the range of 300 - 600 
mg or in some cases up to 800 mg. 

Further/ gabapentin has difficulties in that it is 
a drug having a strongly bitter taste and also a very poor 
fluidity and that an extremely high dosage should be 
required for administration in the dosage form of powders. 
Since gabapentin is very difficult to formulate because of iz 
instability, gabapentin capsules now available in the 
oversea markets are those manufactured by a simple dry 
blending of gabapentin with necessary auxiliaries and 
subsequent encapsulating into hard capsules. 

However, a sxngle dose is as high as 300 - 600 mg 
or in some cases up to 800 mg as stated above, which 
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such auxiliaries with lapse of time would be further 
accelerated by the use of water or an organic solvent in 
manufacturing a pharmaceutical preparation. 

It has been standardized in commercially available 
gabapentin capsules that an allowable content of the lactam 
up to the bsyond-use date should be no more than 1.0% in view 
of safety. Accordingly, it is necessary in manufacturing a 
pharmaceutical preparation of gabapentin to prevent the 
formation of the lactam by retarding the dehydration 
reaction between the amino group and the carboxyl group 
within the molecule of gabapentin. On the other hand, there 
has been a demand for a small-sized dosage form for easier 
ingesting as discussed above. Under such circumstances/ 
there have been attempted over years various methods. 
However, none of these attempts has succeeded either because 
a large-^sized dosage form resulted due tc a large amount of 
the auxiliaries used or because an increased amount of the 
lactam formed or both of them. 

Such instability as encountered m manufacturing a 
gabapentin preparation has been also observed in other 4- 
amino-3-substituted-butanoic acid derivatives which are 
structurally analogous to gabapentin and have a structurally 
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corresponding lactam form) by acceleratxng the dehydration 
reaction between the amino group and the carboxyl group 
within the molecule of the compound. This dehydration 
reaction would be far more accelerated as the compound is 
being more tightly compressed and would be further 
accelerated by the use of water or an organic solvent in 
manufacturing a pharmaceutical preparation, as is the case of 
gabapentin. It may be said that the mechanism of 
degradation by the autocondensation is peculiar to the 4- 
amino-3-substatuted-butanoic acid derivatives having a 
structurally bulky substituent at the 3-position thereof. 

To the contrary, in y-aminobutyric acid 
derivatives having no or a less, bulky substituent at the 3- 
position zhereof, such as y-aminobutyric acid or 4-amino-3- 
hydroxy-butanoic acid, the dehydration reaction is not 
brought about even when maintained in a dried state such as 
at a temperature of lOS'c over 2-3 hours, and the formation 
of 1-cyclohexylpyrrolidone (the corresponding lactam form) 
is not observed. in other words, in the 4-amino-3- 
substituted-butanoic acid derivative wherein the substituent 
at the 3-'po5ition thereof has a bulky structure, the 
dehydration reaction could easily be brought about between 
the amino group and the carboxyl group within rhe molecule. 
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the 4-aniino-3*substituted-batanoic acid derivative 
stabilized by said humectant and a solid phannaceutical 
preparation using said composition such as tablets, granul 
or the like have an excellent storage stability, on the 
basis of which this invention has been completed. 

DETAILED DESCRIPTION OF THE INVENTION 
The present invention relates to a stabilized 
solid composition containing a 4-amino-3-substituted- 
butanoic acid derivative which comprises a 4-amino-3- 
substituted-butanoic acid derivative having the general 
formula 

NH^CH^-C-CHjCOOH 
/ \ 

wherein, 

Rj is a hydrogen atom, a hydroxyl group, a methyl group 
an ethyl group; 

is a monovalent group selected from: 
a straight or branched alkyl group of 3 - 8 carbon 

atoms; 

a straight or branched alkylene group of 3-8 carbon 

atoms; 
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3 condensed ring group formed by ortho-fusion of a 
phenyl ring with a cycloalkenyl group of 5 - B carbon atoms 
or 3 cycloaikanedienyl group of 5 - 8 carbon atoms wherein 
said phenyl ring is mono-, di- or tri-substituted with a 
halogen atom, a trif luoromethyl group, a hydroxyl group, an 
alkyl group, an alkoxy group, an alkylthio group, an amino 
group^ a nitro group, a carboxyl group or a carboalkoxy group 

an alkylcycloalkyl group wherein said cycloalkyl has 
3-8 carbon atoms and is linked to an alkylene group having 
1-4 carbon atoms optionally interrupted with -0-, -S- or 
-SS-; 

an alkylcycloalkyl group wherexn said cycloalkyl has 
3-8 carbon atoms, is linked to an alkylene group having 1 
- 4 carbon atoms optionally interrupted with -S- or 

-SS- and is mono-, di- or tri-substituted with a halogen 
atom, a trif luoromethyl group, a hydroxyl group, an alkyl 
group, an alkoxy group, an alkylthio group, an amino group, 
a nitro group, an oxo group, a carboxyl group or a 
carboalkoxy group; 

a cycloalkyl group of 5 - 8 carbon adorns wherein one 
of the methylene groups (-CH2-) is replaced by 
-S-, -SO- or -S (0)2-; 
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a condensed ring group formed by orthc-fusion of a 
phenyl ring with a cycloalkyl group of 5 - 9 carbon atoms 
wherein one of the methylene groups (-CH.-; is replaced by 
-0-, -NH-, -S-, -so- or -5(0),-; 

a condensed ring group formed by crtho-fusion of a 
phenyl ring with a cycloalkyl group of 5 - S carbon atoms 
wherein one of the methylene groups (-CKj-) is replaced by 
-0-, -NH-, -S-, -SO- or -S(0),-, said phenyl group being 
mono- or ci-substituted with a halogen atom, a 
trifluororaethyl group, a hydroxyl group, an aikyl group, an 
alkbxy group, an alkylthio group, an amino group, a nitro 
group, a carboxyl group or a carboalkoxy group; 

a condensed ring group formed by ortho-fusion of a 
phenyl ring with a cycloalkenyl group of 5 - 8 carbon atoms 
or a cycloalkanedienyl group of 5 - 8 carbon atoms, one of 
the methylene groups (-CH,-) in said cycloalkenyl ring or 
cycloalkanedienyl ring being replaced by -0-, -NH-, -N-, -s- 
-50- or -S(0)j-; 

a condensed ring group formed by ortho- fusion of a 
phenyl ring with a cycloalkenyl group of 5 - 9 carbon atoms 
or a cycloalkanedienyl group of 5 - 8 carbon atoms, one of 
the methylene groups (-CHj-) in said cycloalkenyl ring or 
cycloalkanedienyl ring being replaced by -0-, -NH-, =N-, -s-. 
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a phenyl group substituted with a nechylenedioxy 

group; 

a phenyl or naphthyl group which is mono-/ di- or 
tri-substituted with a halogen atom^ a trif luoromethyl 
group/ a hydroxyl group, an alkyl group, an alkoxy group, an 
amino group, a nitro group/ a carboxyl group, a phenoxy 
group, a phenylmethoxy group, a phenylmethoxy group 
wherein said phenyl ring is mono-substituted with a halogen 
atom, trif luoromethyl group, an alkoxy group, an amino 
group, a nizro group, a carfaoxyl group or a csrboalkoxy 
group, a cycloalkylmethoxy group having 5-8 carbon atoms 
in the cycloaikyl ring, a cycloalkenylmethoxy group having 5 
- 8 carbon atoms in the cycloalkenyl ring, a 
cycloalkanedienylmethoxy group having 5-8 carbon atoms in 
the cycloalkanedienyl ring, a cycloalkylmethoxy group 
wherein one of the methylene groups (-CH^-) in said 
cycloaikyl ring having 5-0 carbon atoms is replaced by 
-0-, -NH-, -SO- or -5(0)2-/ ^ cycloalkenylmethoxy group 

wherein one of the methylene groups (-CH^-) in said 
cycloalkenyl ring having 5-8 carbon atons is replaced by 
-0-, -NH-, =N-, -5--, -SO- or -5(0)^-, a cycloalkanedienyl- 
methoxy group wherein one of the methylene groups (-CH^-) in 
saxd cycloalkanedienyl ring having 5-8 carbon atoms is 
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replaced by -O-^ =N-. -S-, -SO- or -5(0).-; 

an aikylphenyl group wherein said phenyl group is 
linked to an alkylene group having 1-4 carbon atoms 
optionally interrupted with -S- or -S5-; 

5 an alkyl-0-, -S- or -SS-phenyl group wherein said 

phenyl group is linked to an alkylene group having 1-4 
carbon atoms via -O-/ -S- or -SS-^; 

an -S- or -SS-phenyl group; 

a diphenylaroino group: 
10 an aikylphenyl group wherein said phenyl group is 



linked to an alkylene group having 1-4 carbon atoms 
optionally interrupted with -0-, -S- or -55- and mono-, di- or 
tri-substituted with a halogen atom, a trif luoromethyl 
group, a hydroxy! group, a alkyl group, an alkoxy group, an 



IS 



amino group, a nitro group or a carboxyl group; 



an alkyl-0-, -S- or -SS-phenyl group wherein said 



phenyl group is linked to an alkylene group having 1-4 



carbon atoms via -S- or -SS-- and mono-, di- or 



tri-substituted with a halogen atom, a trif luoromethyl 



20 



group, a hydroxyl group, an alkyl groups an 



alkoxy group, an amino group, a nitro group or a carboxyl 



group; 
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with a halogen atom, a trif luoromethyl group, a hydroxyl 
group, an alkyl group, an alkoxy group, an alkylthio group, 
an amino group, a nitro group, an oxo group, a carboxyl group 
or a carboalkoxy group; 

a cycloalkenylidene group of 5 - 8 carbon atoms or a 
cycloalkanedienylidene group of 5 - 8 carbon atoms; 

a cycloalkenylidene group of S - 8 carbon atoms or a 
cycloalkanedienylidene group of 5 - 8 carbon atoms which is 
mono-, di-, tri- or tetra-substituted with a halogen acom, a 
trifluoromethyl group, a hydroxyl group, an alkyl group, an 
alkoxy group, an alkylthio group, a cycloalkyl group, a phenyl 
group, an amino group, a nitro group, an oxo group, a 
carboxyl group or a carboalkoxy group; 

a cycloalkenylidene group of 5 - 8 carbon atoms or a 
cycloalkanedienylidene group of 5 - 8 carbon atoms wherein 
one of the methylene groups (-CHj-) in said cycioalkenyl ring 
or cycloalkanedienyl ring is replaced by -0-, -NH-, «N-, 
-SO- or -5(0)^-; 

a cycloalkenylidene group of 5 - 8 carbon atoms or a 
cycloalkanedienylidene group of 5 - B carbon atoms wherein 
one of the methylene groups (-CH^-) in said cycioalkenyl ring 
or cycloalkanedienyl ring is replaced by -0-, «N-, -s-, 

-50- or -S{0)j- group and one or more of the unsubstituted 



wo 99/59572 




PCT/US99/10186 



- 21 - 



halogen atom^ a trif luoromethyl group, a hydroxyl group^ an 
alkyl group, an alkoxy group, an alkylth:.c group, an amino 
group, a nitre group, a carboxyl group or a carboalkoxy group 
a humectant*; and, if necessary, an auxiliary agent for 
manufacturing a pharmaceutical preparation. 

The invention also relates to a solid composition 
containing a 4-amino-3-5ubstituted-butanoic acid derivative 
which is a solid pharmaceutical preparation in the dosage 
form of tablets, powders, granules or capsules. 

Also, the invention relates to a process for the 
preparation of a solid coic^josition containing a 4-amino-3- 
substituted-butanoic acid derivative which comprises 
combining a 4-amino-3-5Ub5tituted-butanoic acid derivative 
having the following formula 

NHjCH^-C-CH^COOH 
/ \ 

(wherein and are as defined above) with a humectant 
and, if necessary, an auxiliary agent for manufacturing a 
pharmaceutical preparation- 

The invention further relats Co a process for the 
preparation of a solid composition containing a 4-amino-3- 
substituced-butanoic acid derivative which is a solid 
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Table 1 



NHjCHj^C^CHtCOOn 



-H 
-H 
-H 
-H 
-H 
-H 
-H 
-H 
-fl 
-H 
-H 
-H 
-H 
-H 
-H 
-H 
-H 
-H 
-H 



-R: 



~CH2"CH2-"CHs 

-CHCCHa), 

-CHi-CHi-CHz-CHs 

-CH2-CH(CHa)2 

-CCCHz), 

-(CH2)4-CH3 

-(CHa)a-CH-(CH3)z 

-CH(CH,-CH3)(CH3) 

-CII,-CHa-Cfl,NH2 

-CHa-CHa-CU2-CH2-NH, 

-CH,-CH,-CHiCl 

-CHa-CHi-CHjOH 

~CH fCH j-CH j-CHz -CI 

-CHj-CH,-CHjBr 

-CH,-CHj-CHtI 

-CIl2-CH(CH8)-CHCl 

-CHa-CO-CHs 

-CHj-CHj-CO-CHj 

-CH2-CH,-CH2-CH0H 



-Ri 



-H 



-H 



-H 



-H 



-H 



-H 



-H 



-H 



-H 



-H 



-R; 



-o 

-o 
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NHiCHa^^HjCOOH 
Ri Ra 

-Rj -R a -R' lil 



Et 
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Table 1 (Cont'd) 
NHiCHz^C-CHaCOOH 



^OHe 

>OHe 

-o 


-Ri 

-H 

-H 




OHe 


-H 




— ^) — 


-H 


-hQm3-ch,hQ 


^OMe 


-H 




-<Q-OiPro 


-H 


-CHj-o-ce2--Q> 


^OMe 


-H 


-CHi-CHz-S-CHt-^^ 


MeO OHe 


-H 


-CH,-.Q 


xOMe 


-H 


-CH,-CH8-<^ 




-H 
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Table 1 (Cont'd) 
NHzCHz-C-Cn,COOH 
Ri Ra 



-CH2-C(CHs)3 
-CHa^CHi-CHs 
-CH 2 -CH 2 ""CH I -CH 3 
-CH,-CH(CH3)» 



\_r-'"' 

-CI!,-0-Q 
H 




X) 



-CHj-CHj-CHj 



-CHa 
-CHs 
-CHa 

-CH, 

-CH, 

-CHj 

-CH, 

-CHz-CH, 
-CH, 

-CHt-CHa 
-CHi-CH, 
-CH,-CH, 
-CHj-CHj 
-CHj-CHj 
-CHz-CII, 



-R« 

-CHCCH,), 

-CH,-CH(CH,)i 

-CHa-CHj-CHz-CHs 

-CH,-(^ 
-CHz-CH(CH,)z 
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solid preparation of the 4-amino-3-sub5tituted-butanoic acid 
derivative thus prepared, for example, in case of the 
gabapentin preparation, gabapentin is m a compressed or 
fluidized state so that the solid preparation may be easily 
taken when orally administered to human. 

This invention will be more fully explained by way 
of the following examples, but it should not be construed 
that these examples limit the scope of this invention. 

Example 1 

1) Preparawion of granular powders A of gabapentin 

On 250 g of bulk powders of gabapentin was sprayed 
72 g of water by means of a fluidized granulator 
(manufactured by FREUND Co., Ltd., SFC-Labo) and then dried 
to obtain gabapentin granular powders A. 

2) Preparation of granular powders B of gabapentin 

On 250 g of bulk powders of gabapentin was sprayed 
a solution of 5 g of propylene glycol in 67 g of water by 
means of said fluidized granulator and then dried to obtain 
gabapentin granular powders B. 

The gabapentin granular powders A and B obtained 
as described in the above l) and 2) were stored under the 
conditions as defined in the following Table 3 and then a 
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subsequently a solution of S g of hydroxypropylcellulose in 
58 g or water was sprayed thereon, and then dried to obtain 
gabapentin granular powders C. 

2) Preparation of granular powders D of gabapentin 

On 250 g of bulk powders of gabapentin was sprayed 
a solution of 5 g of propylene glycol in 67 g of water by 
means of a fluidiied granulator (manufactured by FREUND Co.^ 
Ltd,, SFC-Labo) and subsequently a solution of 5 g of 
hydroxypropylcellulose in 58 g of water was sprayed thereon, 
and then dried to obtain gabapentin granular powders 

3) Preparation of granular powders E of gabapentin 

. On 250 g of bulk powders of gabapentin was sprayed 
a solution of 5 g of triacetin in 67 g of water by means of 
said fluidized granulator and subsequently a solution of 5 g 
of hydroxypropylcellulose in 58 g of water was sprayed 
thereon, and then dried to obtain gabapentin granular 
powders E. 

4) Preparation of granular powders F of gabapentin 

On 250 g of bulk powders of gabapentin was sprayed 
a solution of 2.5 g of propylene glycol and 2.5 g of 
triacetin in 67 g of water by means of the said fluidized 
granulator and subsequently a solution of 5 g of 
hydroxypropylcellulose in 58 g of water was sprayed thereon. 
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glycol in 252 g of water by means of a fluidized granulator 
(manufactured by FREUND Co., Ltd., SFC-Mini) and then dried 
to obtain gabapentin granular powders. 
2) Compression to tablets 

The dry granules obtained according to the above 
step 1) were admixed with L-valine at 78 by weight based 
on the granules and then compressed to tablets, each tablet 
having a diameter of 9 mm and a weight of 336 mg, by means 
of a rotary tablet machine (manufactured by KIKUSUI 
5EISAKUSHO K.K.) . Each tablet contained 300 mg of 
gabapentin and had a hardness of 6 - 10 kg. 
3) Surface coating of tablets 

Tablets obtained in the above step 2) were film 
coated over the surface thereof with a coating solution 
having the composition as defined in the following Table S 
by means of a coater (manufactured by FREUND Co., Ltd., HI- 
COATOR HCT-30) . 

Copolyvidone 34.0 g 



L-Isoleucine 
Glycine 



13.5 g 
13.5 g 



Propylene glycol 7.0 g 

Calcium stearate 7.0 g 
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Moreover, the film coated tablets obtained as 
described above were subjected to the dissolution test 
according to the dissolution test procedure as prescribed in 
the Japanese Pharmacopoeia XIII (using 900 ml of water and a 
puddle method at 50 rpm) . The test conditions and test 
results are shown in the following Table 7 wherein the 
numerical value means to represent the dissolution amount 
expressed in terms of *. 

Table 7 

Dissolution time (min.) Storage conditions 

When initiated 60'c/'i hrs (sealed) 
15 90.3 91. S 

30 103.1 103.3 

60 103.2 103.3 

The above test results have proved that the film 
coated gabapentin tablets prepared according to the process 
of this invention can exhibit a good dissolution in the 
dissolution test and also have a good stability with lapse 
of time after dissolution. 

Example 4 

1) Preparation of baclofen powder sample G 
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The above table shows that the granulated baclofen 
using water underwent an accelerated degradation with lapse 
of time (condensation with dehydration) , and that the 
degradation" with lapse of time could be prevented by the 
addition of propylene glycol as a himectant. 

Example 5 

1) Preparation of pregabalin powder sample I 

1 g of pregabalin crystals was wetted with 0.1 ml of 
water and the mixture was made to granular powders by means 
of a mortar and then dried to obtain pregabalin powder 
sample I. 

2) Preparation of pregabalin powder sample J 

1 g of pregabalin crystals was wetted with 0.1 ml of 
a 1% aqueous solution of decaglyceryl monolaurate and the 
mixture was made to granular powders by means of a mortar 
and then dried to obtain pregabarin powder sample J. 

3) Preparation of pregabalin powder sample K 

1 g of pregabalin crystals was wetted with 0.1 ml of 
a 10% aqueous solution of butylene glycol and the mixture 
was made to granular powders by means of a mortar and then 
dried to obtain pregabalin powder sample K. 

The samples I, J and K obtained as described above 
and untreated pregabalin crystals were stored under the 
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mixture was made to granular powders by means of a mortar 
and then dried to obtain pregabalin powder sample L. 
2} Preparation of pregabalin powder sample M 

1 g of pregabalin crystals was wetted with O.I ml of 
an aqueous solution containing 10ft hydroxypropylcellulose 
and 10% propylene glycol,, and the mixture was made to 
granular powders by means of a mortar and then dried to 
obtain pregabalin powder sample M. 

The samples L and M obtained as described above 
were stored under the conditions as defined in the following 
Table 10 and then a content of the dehydrated condensate 
formed in each of the samples was determined by means of HPLC. 

Table 10 

Storage conditions Samples 

L M 

<0.001 



When initiated <0.001 

eo'C/l week (sealed) 0.005 

60*C/2 weeks (sealed) 0.010 

eo'c/fl weeks (sealed) 0.014 



0.001 
0.002 
0.004 



The above table shows that the degradation with 
lapse of time (condensation with dehydration) of the 
pregabalin could be prevented by the addition of 
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invention can be expected to greatly contribute to the 
development of a stabilized pharmaceutical composition 
containing the 4-amino-3-substituted-butanoic acid derivative. 
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a cycloalkyl group of 3 - 8 carbon atoms which is 
mono-/ di- or tri-substi tuted with a halogen atom, a 
trif luoromethyi group, a hydroxyl group, an alkyl group, an 
alkoxy group, an alkylthio group, an amino group, a nitro 
group, an oxo group, a carboxyi group or a carboalkoxy group; 

a condensed ring group formed by ortho- fusion of a 
phenyl ring with a cycloalkyl group of 4 - 8 carbon atoms; 

a condensed ring group formed by ortho- fusion of a 
phenyl ring with a cycloalkyl group of 4 - 8 carbon atoms 
wherein said phenyl ring is mono-, di- or tri-substituted with 
a halogen atom, a trif luoromethyi group, a hydroxyl group, 
an alkyl group, an alkoxy group, an alkylthio group, an 
amino group, a nitro group, a carboxyi. group or a carboalkoxy 
group; 

a condensed ring group formed by ortho-fusion of a 
phenyl ring with a cycloalkenyl group of 5 - 8 carbon atoms or 
a cycloalkanedienyl group of 5 - 8 carbon atoms; 

a condensed ring group formed by ortho-fusion of a 
phenyl ring with a cycloalkenyl group of 5 - 8 carbon atoms 
or a cycloalkanedienyl group of 5 - 8 carbon atoms wherein 
said phenyl ring is mono-, di- or tri-substi tuted with a 
halogen atom, a trif luoromethyi group, a hydroxyl group, an 
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group, a nitro group, an oxo group, a carboxyl group or a 
carboalkoxy group; 

a cycloalkenyl group of 5 - 8 carbon atoms or a 
cycloalkanedienyl group of S - 8 carbon atoms, one of the 
methylene groups (-CH,-) in said cycloalkenyl ring or 
cycloalkanedienyl ring being replaced by -0-, -NH-, =N-, -s 
-SO- or -S(OJj-; 

a cycloalkenyl group of 5 - 8 carbon atoms or a 
cycloalkanedienyl group of 5 - 8 carbon atoms, one of the 
methylene groups (-CH,-) in said cycloalkenyl ring or 
cycloalkanedienyl ring being replaced by -0-, -NH-, -N-, -s 
-so- or -5(0)2-, and one or two of the unsubstituted 
methylene groups (-CH^-) being mono- or di-substituted with 
halogen atom, a trif luoromethyl group, a hydroxyl group, an 
alkyl group, an alkoxy group, an alkylthio group, an amino 
group, a nitro group, an oxo group, a carboxyl group or a 
carboalkoxy group; 

a condensed ring group formed by ortho-fusion of a 
phenyl ring with a cycloalkyl group of 5 - 8 carbon atoms 
wherein one of the methylene groups (-CH,-) is replaced by 
-0-, -NH-, -S-, -SO- or -SCO)^-; 

a condensed ring group formed by ortho- fusion of a 
phenyl ring with a cycloalkyl group of 5 - 8 carbon atoms 
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an alkylcycloalkyl group wherein said cycloalkyl has 
5-8 carbon atoms and is linked to an alkylene group having 
1-4 carbon atoms optionally interrupted with -s- or 

-SS-, one of the methylene groups (-CHj-) xn said cycloalkyl 
ring being replaced by -0-, -NH-, -S-, -SO- or -5(0)^-; 

an alkylcycloalkyl group wherein said cycloalkyl has 
5-8 carbon atoms and is linked to an alkylene group having 
1-4 carbon atoms optionally interrupted with -0-, -S- or 
-SS-, and one of the methylene groups (-CHj-) in said 
cycloalkyl ring being replaced by -0-, -NH-, -s-, -so- or 
-SCO) J- and one or two of the unsubstituted methylene groups 
(-CH^,-) being mono-, di- or tri -substituted with a halogen 
atom, a trif luoromethyl group, a hydroxyl group, an alkyl 
group, an alkoxy group, an alkylthio group, an amino group, 
a nitro group, an oxo group, a carboxyl group or a 
carbo alkoxy group; 

a phenyl or naphthyl group; 

a phenyl group substituted with a methylenedioxy 

group; 

a phenyl or naphthyl group which is mono-, di- or 
tri-substituted with a halogen atom, a trif luoromethyl 
group, a hydroxyl group, an alkyl group, an alkoxy group, an 
amino group, a nitro group, a carboxyl group, a phenoxy 
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group and one of the methylene groups (-CH,,-) in said 
cycloalkyl ring is replaced by -0-, -NH-, -s-, -so- or 
-S(0)^-, a cycloalkenylinethoxy group having 5-8 carbon 
atoms in the cycloalkenyl ring wherein said cycloalJcenyl 
ring is mono-substituted with a halogen atom, a 
trifluoronethyl group, a hydroxy group, an alkyl group, an 
alkoxy group, an amino group, a nitro group, an oxo group, 
carboxyl group or a carboalkoxy group and one of the 
methylene groups (-CH,-) in said cycloalkenyl ring is 
replaced by -0-, -NH-, =N-, -s-, -SO- or -StO^-, or a 
cycloalkanedienylmethoxy group having 5-8 carbon atoms in 
the cycloalkanedienyl ring wherein said cycloalkanedienyl 
ring is mono-substituted with a halogen atom, a 
trifluoromethyl group, a hydroxyl group, an alkyl group, an 
alkoxy group, an amino group, a nitro group, an oxo group, e 
carboxyl group or a carboalkoxy group and one of the 
methylene groups (-CHj-) in said cycloalkanedienyl ring is 
replaced by -o-, -nh-, -n-, -s-, -50- or -3(0)^-; 

an alkylphenyl group wherein said phenyl group is 
linked to an alkyl ene group having 1-4 carbon atoms 
optionally interrupted with -0-, -S- or -SS-; 
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or 

Ri and R,/ together with the carbon atom to which they 
are attached^ may form a divalent group selected from: 

a cycloalkylidene group of 5 - 8 carbon atoms; 

a cycloalkylidene group of 5 - 8 carbon atoms which 
xs mono-"/ di-, tri- or tetra-substituted with a halogen 
atom/ a trif luoromethyl group/ a hydroxyl group^ an alkyl 
group/ an alJcoxy group, an alkylthio group, a cycloalkyl 
group/ a phenyl group, an amino group, a nitro group or a 
carboxyl group; 

a cycloalkylidene group of 5 - 8 carbon atoms wherein 
one of the methylene groups (-CHj-) in said cycloalkyl ring 
is replaced by -O-/ -SO- or -3(0)3-; 

a cycloalkylidene group of 5 - 8 carbon atoms wherein 
one of the methylene groups (-CH,-) in said cycloalkyl ring 
is replaced by -O-/ -NH-/ -S-, -SO- or -S(0),- group and one 
or more of the unsubstituted methylene groups (-CH.-) in said 
cycloalkyl ring are mono-, di-, tri- or tetra-substituted 
with a halogen atom, a trif luoromethyl group^ a hydroxyl 
group/ an alkyl group, an alkoxy group, an alkylthio group, 
an amino group, a nitro group/ an 0x0 group, a carboxyl group 
or a carboalkoxy group; 



wo 99/59572 




PCT/US99/10I86 



- 75 - 



alkylthio group, an amino group, a nitro group, an oxo 
group, a carboxyl group or a carboalkoxy group; 

a condensed ring group formed by ortho-fusxon of a 
phenyl ring with a cycloalkylidene group of 4 - 8 carbon 
atoms; 

a condensed ring group formed by ortho-fusion of a 
phenyl ring with a cycloalkylidene group of 4 - 8 carbon 
atoms, said phenyl ring being mono-, di-, tri- or 
tetra-substituted wxth a halogen atom, a trif luoromethyl 
group, a hydroxyl group, an alkyl group, an alkoxy group, an 
alkylthio group, an amino group, a nitro group, a carboxyl 
group or a carboalkoxy group; 

a condensed ring group formed by ortho-fusion of a 
phenyl ring with a cycioalkenylidene group of S - 8 carbon 
atoms or a cycloalkanedienylidene group of 5 - 8 carbon atoms; 

a condensed ring group formed by ortho-fusion of a 
phenyl ring with a cycioalkenylidene group of 5 - 8 carbon 
atoms or a cycloalkanedienylidene group of 5 - 8 carbon 
atoms, said phenyl ring being mono- or di-substituted with a 
halogen atom, a trif luoromethyl group, a hydroxyl group, an 
alkyl group, an alkoxy group, an alkylthio group, an amino 
group, a nitro group, a carboxyl group or a carboalkoxy group; 
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'' ' The stabilized solid coit^osition containing a 

4-amino-3-substituted-butanoic acid derivative as claimed in 
claim 1 wherein said humectant is sorbitol. 
^- The stabilized solid composition containing a 

4-amino-3-substituted-butanoic acid derivative as claimed in 
claim 1 wherein a total amount of said humectant is 0,01 - 
25% by weight relative to the 4-amino-3-substxtuted-butanoic 
acid derivative. 

^- The stabilized solid composition containing a 

4-amino-3-substituted-butanoic acid derivative as claimed in 
claim 1 wherein a total amount of said humectant is O.Ol - 
25% by weight relative to a total amount of the 
4-amino-3-substituted-butanoic acid derivative and an 
auxiliary agent .for manufacturing a pharmaceutical 
preparation. 

10. The stabilized solid composition containing a 

4-amino-3-substituted-butanoic acid derivative as claimed in 
claim 1 wherein it is a solid pharmaceutical preparation of 
gabapentin, pregabalin, baclofen, 3-aminomethyl-4- 
cyclohexyl-butanoic acid, 3-aminomethyl-5-cyclohexyl 
pentanoic acid, 3-aminomethyl-4-phenyl-butanoic acid or 3- 
aminomethyl-5-phenyl-pentanoic acid . 
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a cycloalkyl group of 3 - 8 carbon atoms which xs 
mono-, di- or tri-substituted with a halogen atom, a 
trifluoromethyl group, a hydroxyl group, an alkyl group, an 
alkoxy group, an alkylthio group, an amino group, a nitro 
group, an oxo group, a carboxyl group or a carboalkoxy group; 

a condensed ring group formed by or tho- fusion of a 
phenyl ring with a cycloalkyl group of 4 - 8 carbon atoms; 

a condensed ring group formed by ortho-fusion of a 
phenyl ring with a cycloalkyl group of 4 - 8 carbon atoms 
wherein said phenyl ring is mono-, di- or tri-substituted with 
a halogen atom, a trifluoromethyl group, a hydroxyl group, 
an alkyl group, an alkoxy group, an alkylthio group, an 
amino group, a nitro group, a carboxyl group or a carboalkoxy 
group; 

a condensed ring group formed by ortho- fusion of a 
phenyl ring wxth a cycloalkenyl group of 5 - 8 carbon atoms or 
a cycloalkanedienyl group of 5 - 8 carbon atoms; 

a condensed ring group formed by ortho- fusion of a 
phenyl ring with a cycloalkenyl group of S - 8 carbon atoms 
or a cycloalkanedienyl group of 5 - 8 carbon atoms wherein 
said phenyl ring is mono-, di- or tri-substituted with a 
halogen atom, a trifluoromethyl group, a hydroxyl group, an 
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group, a nxtro group, an oxo group, a carboxyl group or a 
carboalkoxy group; 

a cycloalkenyl group of 5 - 8 carbon atoms or a 
cycloalkanedienyl group of 5 - 8 carbon atoms, one of the 
5 methylene groups (-CH^-) in said cycloalkenyl ring or 

cycloalkanedienyl ring being replaced by -0-, -NH-, =N-, -S-, 
-SO- or -S(0)2*; 

a cycloalkenyl group of 5 - 8 carbon atoms or a 
cycloalkanedienyl group of 5 - 8 carbon atoms, one of the 
10 methylene groups (-CH^-*) in said cycloalkenyl ring or 

cycloalkanedienyl ring being replaced by -0-, -NH-, s=N-, -S-, 
-SO- or -SiO)^-, and one or two of the unsubstituted 
methylene groups f-CH^-) being mono- or di-substituted with a 
halogen atom, a trif luoromethyl group, a hydroxyl group, an 
15 alkyl group, an alkoxy group, an alkylthio group, an amino 

group, a nitro group, an oxo group, a carboxyl group or a 
carboalkoxy group; 

a condensed ring group formed by ortho-fusion of a 
phenyl ring with a cycloalkyl group of S - 8 carbon atoms 
20 wherein one of the methylene groups (-CH^--) is replaced by 

-0-, -NH-, -5-/ -SO- or -S(0)^-; 

a condensed ring group formed by ortho- fusion of a 
phenyl ring with a cycloalkyl group of 5 - 8 carbon atoms 
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an aiJcyXcycloalkyl group wherein said cycloalkyl has 
5-8 carbon atoms and is linked to an alkylene group having 
1-4 carbon atoms optionally interrupted with -0-, -s- or 
-SS-. one of the methylene groups (-CHj-) in said cycloalkyl 
ring being replaced by -0-, -NH-, -S-, -SO- or -S(0)j-; 

an alkylcycloalkyl group wherein said cycloalkyl has 
5-8 carbon atoms and is linked to an alkylene group having 
1-4 carbon atoms optionally interrupted with -0-, -S- or 
-SS-, and one of the methylene groups (-CHj-} in said 
cycloalkyl ring being replaced by -0-, -NH-, -S-, -SO- or 
-S(0),- and one or two of the unsubstituted. methylene groups 
(-CHj-) being mono-, di- or tri-substituted with a halogen 
atom, a trif luoromethyl group, a hydroxyl group, an alkyl 
group, an alkoxy group, an alkylthio group, an amino group, 
a nitro group, an oxo group, a carboxyl group or a 
carboalkoxy group; 

a phenyl or naphthyl group/ 

a phenyl group substituted with a methylenedioxy 

group; 

a phenyl or naphthyl group which is mono-, di- or 
tri-substituted with a halogen atom, a trif luoromethyl 
group, a hydroxyl group, an alkyl group, an alkoxy group, an 
ammo group, a nitro group, a carboxyl group, a phenoxy 
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group and one of the methylene groups (-CH^-) in said 
cycloalkyl ring is replaced by -0-, -NH-, -S-, -SO- or 
-S{0)j-, a cycloalkenylmethoxy group having 5-8 carbon 
atoms in the cycloalkenyl ring wherein said cycloalkenyl 
ring is mono-substituted with a halogen atom, a 
trifluoromethyl group, a hydroxy group, an alkyl group, an 
alkoxy group, an amino group, a nitro group, an oxo group, 
carboxyl group or a carboalkoxy group and one of the 
methylene groups (-CH^-) in said cycloalkenyl ring is 
replaced by -0-, -NH-, =n-, -s-, -so- or -3(0)^-, or a 
cydoalkanedienylmethoxy group having 5-8 carbon atoms in 
the cycloalkanedienyl ring wherein said cycloalkanedienyl 
ring is mono-substituted with a halogen atom, a 
trifluoromethyl group, a hydroxyl group, an alkyl group, an 
alkoxy group, an amino group, a nitro group, an oxo group, i 
carboxyl group or a carboalkoxy group and one of the 
methylene groups (-CH,-) in said cycloalkanedienyl ring is 
replaced by -0-, -NH-, -S-, -SO- or -3(0)^-; 

an alkylphenyl group wherein said phenyl group is 
linked to an alkylene group having 1-4 carbon atoms 
optionally interrupted with -0-, -S- or -SS-; 
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or 



and R,, together with the carbon atom to which they 
are attached, may form a divalent group selected from: 

a cycloalkylidene group of 5 - 8 carbon atoms; 

a cycloalkylidene group of 5 - 8 carbon atoms which 
is mono-, di-, tri- or tetra-substituted with a halogen 
atom, a trif luoromethyl group, a hydroxyl group, an alkyl 
group, an alkoxy group, an alkyl thio group, a cydoalkyl 
group, a phenyl group, an amino group, a nitro group or a 
carboxyl group; 

a cycloalkylidene group of 5 - 8 carbon atoms wherein 
one of the methylene groups (-CH^-) in said cycloalkyl ring 
is replaced by -o-, -NH-, -s-, -SO- or -S(0),-/ 

a cycloalkylidene group of 5 - 8 carbon atoms wherein 
one of the methylene groups (-CH^-) in said cycloalkyl ring 
is replaced by -0-, -NH-, -S-, -SO- or -S(0),- group and one 
or more of the unsubstituted methylene groups (-CHj-) in said 
cycloalkyl ring are mono-, di-, tri- or tetra-substituted 
with a halogen atom, a trif luoromethyl group, a hydroxyl 
group, an alkyl group, an alkoxy group, an alkylthio group, 
an amino group, a nitro group, an oxo group, a carboxyl group 
or a carboalkoxy group; 



wo 99/59S72 




PCTAJS99/I0186 



alkylthio groxxp, an amino group, a nitro group, an oxo 
group, a carboxyl group or a carboalJcoxy group; 

a condensed ring group formed by ortho- fusion of a 
phenyl ring with a cycloalkylidene group of 4 - 8 carbon 
atoms ; 

a condensed ring group formed by ortho-fusion of a 
phenyl ring with a cycloalkylidene group of 4 - 8 carbon 
atoms, said phenyl ring being mono-, di-, tri- or 
tetra- substituted with a halogen atom, a trif luoromethyl 
group, a hydroxyl group, an alkyl group, an alkoxy group, an 
alkylthio group, an amino group, a nitro group, a carboxyl 
group or a carboalkoxy group; 

a condensed ring group formed by ortho-fusion of a 
phenyl ring with a cycloalkenylidene group of 5 - 8 carbon 
atoms or a cycloalkanedienylidene group of 5 - 8 carbon atoms; 

a condensed ring group formed by ortho- fusion of a 
phenyl ring with a cycloalkenylidene group of 5 - 8 carbon 
atoms or a cycloalkanedienylidene group of 5 - e carbon 
atoms, said phenyl ring being mono- or di-substituted with a 
halogen atom, a trif luoromethyl group, a hydroxyl group, an 
alkyl group, an alkoxy group, an alkylthio group, an amino 
group, a nitro group, a carboxyl group or a carboalkoxy 
group, which comprises combining the 4-amino-3-substituted- 
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17- The stabilized solid composition containing a 4- 

ainino-3-substituted-butanoic acid derivative a$ claimed in 
claim 16 wherein said neutral amino acxd is one or more of 
the neutral' amino acids selected from L-leucine^ L- 
isoleucine, L-valine, L-alanine, D-leucine, D-isoleucine, D 
valine, D-alanine, DL-leucine^ DL-isoleucine/ DL-valine, DL* 
alanine and glycine. 
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